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Effect of Rice Straw Incorporation on Rice Yield and Carbon Pool
Management Index under the Application of Farm Mechanization
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Abstract: A localization field experiment designed with four freatments i. e. CK NPK rice straw incin—
eration and chemical fertilizers ( SINPK) total rice straw incorporation and chemical fertilizers( SNPK)  was
conducted to examine the effect of rice straw incorporation on rice yield and carbon pool management index un—
der the conditions of equal Nitrogen phosphorus and potassium nutrient. The results showed that rice straw re—
turned to field increased the next year’ s early rice yield and compared with NPK and SINPK treatments the
production increased significantly by 3.4% ~4.3% the late rice yields of NPK and SNPK treatments were
similar and lower than that of SINPK treatment. Compared with NPK and SINPK treatments the contents of
all types of soil carbon and carbon pool management index( CPMI) were improved when rice straw was re—

turned to the soil the active carbon mineralized carbon and CPMI increased by 5. 93% ~ 7. 87%
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27.14% ~67.55% and 11.41% ~21.49% . Correlation analysis revealed that the CPMI and yield of double
cropping early rice and late rice had significant parabola correlation( r=0.982 9" and r=0.982 8" ) .

Key words: total rice straw incorporation; double cropping rice; yield; carbon pool management index

20t o
6 t 1/
3 b
2 3 “ s-6 7-8 39-10
4o o 20
‘ = o
. 2-13
. , 14
15-16 7 Lefroy '*
19 .
20-22 O 23
1
1.1
2009 2010 N
34.16 g/kg
2.271 g/kg 126.0 mg/kg 97.9 mg/kg 31.34 mg/kg pH 5.48. N
996 T025 .
1.2
4 (1) (CK);(2) NPK ( NPK) ; ( 3) + ( SINPK)
1 (4) + ( SNPK) N 5 em
o 1:1 . 6 750 kg/hm’
6 980 kg/hm’, 326.7 m’ o NN
165 kg/hm’ 195 kg/hm* | m( N) :m( P,0;5) : m(K,0) =1:0.45:0.9.
NN 26.8 6.0 105.2 kg/hm’ NN 2.6 3.4 90.0 kg/
hm”; NN 18.5 4.4 97.9 kg/hm’ NN
2.6 3.5 94.6 kg/hm’ o m( )+ m( ) m( ) =5:2:3
i m( ) m( )im( ) =4:2:4 S m( ) m( ) =
7:3 N o o
1.3
. (0~15 cm) 5 .
o ; : 15 mg
(100 mL) 333 mmol /L. KMnO, 25 mL 1h 5 min
(4 000 r/min) 1: 625 565 nm KM-

n0, C mg/g( 1 mmol /L. KMnO, 0. 175 mmol /L.



5 - 837 »
Smg ) ; : 5 g )
60% 25 C 3 o
CO, 5 mL1 mol/ L NaOH 3d 0.5 mol/ L. H,SO,
1.4
= - (1)
(CpI) = (2)
(A) = / (3)
(AD) = (4)
(CPMI) = x 100 (5)
1.5
Excel ~ DPS
2
2.1
. 1),
o SNPK ., SINPK
NPK 3.4% ~4.3%
o SINPK.NPK.SNPK.
9.5% ~9.8% .
0.8316 0.8256 0.821 1 0.615 0.
1 N
Tab.1 Effect of different rice straw incorporation ways on yield and yield components of early and late rice
/% /g /
Treatment (10* * hm™?) Spikelet Filled grain 1000 - Grain (kg * hm™?)
Effective panicle per panicle percentage weight Yield
CK 168.3bB 110.7a 97.19a 29.20a 4 386.0cC
Early rice NPK 286.2aA 114.9a 90.38a 28.41a 6 691.5bB
SINPK 287.3aA 122.7a 93.06a 27.66a 6 750.0bAB
SNPK 301.5aA 122.0a 93.45a 28.27a 6 979.5aA
CK 237.6¢B 148. 8a 89.32a 22.95a 5 952.0cC
Late rice NPK 357.8aA 147.7a 82.76a 23.73a 8 143.5bAB
SINPK 315.9bA 161. 8a 82.45a 23.99a 8 919.0aA
SNPK 311.9bA 151.3a 82.45a 24.53a 8 122.5bAB
5% o
Different letters in the same column mean significant at the 1% and 5% level.
2.2

SNPK.SINPK.NPK.CK
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: SNPK.NPK.SINPK.CK
; NPK.SINPK.SNPK.CK( 2)

2

Tab.2 The soil carbon content of different forms and ratio of available

/ / / /% 1%
Treatment (g-kg™") (g-kg™) (gekg™) Availability Availability
Organic carbon Active carbon  Mineralized carbon of CM of CA
CK 18.29b 3.80c¢ 0.79 4.32 20.78
Early rice NPK 19.48a 4.21b 2.23 11.45 21.61
SINPK 19.83a 4.06b 1.75 8.83 20.47
SNPK 20.55a 4.60a 1.63 7.93 22.38
CK 16.77b 3.55¢ 1.99 12.62 21.17
Late rice NPK 17.61a 3.81b 1.99 11.30 21.64
SINPK 18.45a 3.88b 1.51 8.18 21.03
SNPK 18.38a 4.11a 2.53 13.76 22.36
1% 5% o
Different letters in the same column mean significant at the 1% and 5% level.
2.3
3.
; SNPK . NPK. SINPK;
SNPK > SINPK = NPK; SNPK. SINPK ., NPK;
SNPK.SINPK.NPK o SNPK.NPK.
3
Tab.3 Effect of different rice straw incorporation ways on soil carbon pool management index
/ /
+ kg™ + kg™ Activity of Carbon pool Carbon pool
Treatment Un(agctivegcar)bon A(cive cgarb)on carbon 1001 Activity index indef managemeni) index
CK 14.49b 3.80cCD 0.262 1.000 1.000 100
Early rice NPK 15.27a 4.21bB 0.276 1.051a 1.065b 112.0bB
SINPK 15.77a 4.06bBC 0.257 1.053a 1. 146a 120.6 aA
SNPK 15.95a 4.60aA 0.288 1.091a 1.187a 129.5aA
CK 13.22b 3.55¢CD 0.268 1.000 1.000 100
Late rice  NPK 13.80a 3.81bBC 0.276 0.950b 1.117a 106. 1 cC
SINPK 14.57a 3.88bAB 0.266 1.010a 1. 146a 115.7 bB
SNPK 14.27a 4.11aA 0.288 1.127a 1. 144a 128.9 aA
1% 5% o

Different letters in the same column mean significant at the 1% and 5% level.
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